Abstract. In this paper. we study the controllability for the impulsive semilinear fuzzy integrodifferential control system with nonlocal conditions in by using the concept of fuzzy number whose values are normal, convex, upper semicontinuous and compactly supported interval in .
Introduction
Many authors have studied several concepts of fuzzy systems. Kaleva [3] studied the existence and uniqueness of solution for the fuzzy differential equation on where is normal, convex, upper semicontinuous and compactly supported fuzzy sets in . Seikkala [7] proved the existence and uniqueness of fuzzy solution for the equation [4] proved the existence of fuzzy optimal control for the nonlinear fuzzy differential system with nonlocal initial condition in using by Kuhn-Tucker theorems. Balasubramaniam and Muralisankar [1] proved the existence and uniqueness of fuzzy solutions for the semilinear fuzzy integrodifferential equation with nonlocal initial condition. Recently Park, Park and Kwun [6] find the sufficient conditions of nonlocal controllability for the semilinear fuzzy integrodifferential equations with nonlocal initial conditions.
1 N E In this paper we prove the existence and uniqueness of fuzzy solutions and find the sufficient conditions of controllability for the following impulsive semilinear fuzzy integrodifferential equations with nonlocal conditions:
is the set of all upper semicontinuous convex normal fuzzy numbers with bounded
is a nonlinear continuous function, is
is continuous for and
, with all nonnegative elements, is control function and
are bounded functions, where and represent the left and right limits of at
Existence and uniqueness of fuzzy solution
In this section we consider the existence and uniqueness of fuzzy solutions for the impulsive semilinear fuzzy integrodifferential equation with nonlocal conditions (1)- (3) 
is a continuous function and satisfies a global Lipschitz condition for all , , and a finite positive constant
is a continuous function and satisfies a global Lipschitz condition for all
, and a finite positive constant
is a fuzzy number satisfying for
, and is continuous. That is, there exists a constant such that In order to define the solution of (1)- (3), we shall consider the space
where and there exist and with
. J t ∈ Proof. Let x be a solution of (1) 
Consider
Then integrating the previous equation, we have
Now for we have that 
Hence
, which proves the lemma.
Assume the following: (H4) There exists such that where
Theorem 1. Let
, and hypotheses (H1)-(H5) hold. Then, for every 
By hypotheses (H5), is a contraction mapping. By the Banach fixed point theorem, (4) has a unique fixed point
Nonlocal controllability
In this section, we show the controllability for the control system (1)-(3).
The control system (1)- (3) is related to the following fuzzy integral system: (5) for where satisfies (H3). (5) is nonlocal controllable if, there exists such that the fuzzy solution of (5) satisfies i.e., , where is target set.
We assume that the linear control system with respect to semilinear control system (5) is nonlocal controllable. Then
Define the α -level set of fuzzy mapping by
where u Γ is closure of support of . Then there exists such that
We assume that are bijective mapping. Hence 
Then substituting this expression into the equation (5) yields α -level of .
We now set 
T provided we can obtain a fixed point of nonlinear operator .
Φ
Assume that the following hypotheses: (H6) Linear system of equation (5) 
Theorem 2. Suppose that (H1)-(H7) are satisfied. Then the equation (5) 
